Adult growth hormone treatment reduces hypertension and obesity induced by an adverse prenatal environment.
The discovery of a link between an adverse in utero environment and the propensity to develop metabolic and cardiovascular disease in adult life is one of the most important advances in epidemiological research of recent Years. Increasing experimental evidence suggests that alterations in the fetal environment may have long-term consequences for the development of metabolic disorders in adult life. This process has been termed 'fetal programming' and we have shown that undernutrition of the mother during gestation leads to development of the metabolic syndrome X during adult life. Striking metabolic similarities exist between syndrome X and untreated GH deficiency (GHD). In the present study we have investigated the effects of GH treatment on blood pressure and metabolic parameters. Virgin Wistar rats (age 75+/-5 days, n=20 per group) were time-mated and randomly assigned to receive food either ad libitum (AD) or 30% of AD intake (UN) throughout pregnancy. At weaning, male offspring were assigned to one of two diets (control or hypercaloric (30% fat)). Systolic blood pressure was measured at day 100 and following twice daily treatment with recombinant bovine GH for 21 days. GH treatment increased body weights in all treated animals but significantly reduced retroperitoneal and gonadal fat pad weights. Following GH treatment, systolic blood pressure was markedly decreased in all UN offspring. Saline-treated animals showed no change in systolic blood pressure over the treatment period. GH treatment increased heart-to-body weight ratio in all GH-treated animals. Our data demonstrated that GH treatment reduces hypertension and improves cardiovascular function in animals exposed to adverse environmental conditions during fetal or postnatal life.